
The EPA’s New 
Stormwater 
Requirements for 
the Construction 
and Development 
Industry

The U.S. Environmental Protection Agency 
(EPA) has published effluent limitations 
guidelines and new source performance 
standards to control the discharge of 
pollutants, particularly sediment, from 
construction and development sites. The 
regulation was incorporated into the 
National Pollutant Discharge Elimination 
System (NPDES) and became effective on 
Feb. 1, 2010. After that date, all stormwater 
permits issued must incorporate the final 
rule requirements, which include numeric 
and non-numeric effluent limitations.

Non-Numeric Effluent Limitations
The non-numeric effluent limitations include requirements for the use of sediment and erosion controls for all construction and 
development sites disturbing more than one acre of land. Specifically addressed in the rule are requirements for types of erosion/
sediment controls, soil stabilization, dewatering, pollution prevention measures, prohibited discharges, and surface outlet requirements.

Permittees are required to design, install, and maintain effective erosion/sediment controls to minimize 
the discharge of pollutants. These controls must address factors such as the amount, frequency, 
intensity and duration of precipitation, and soil characteristics, including the range of soil particle sizes 
expected to be present on the site. continued on page 2

By Erin C. Brady, CHMM, CPESC-IT

Terracon completed a Stormwater Pollution Prevention Plan 
for Omaha Public Power District’s North Omaha Station.
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Numeric Effluent Limitations
Beginning Aug. 1, 2011, sites that disturb 20 or more acres of land at one time will be required to comply with the numeric 
limitation of 280 Nephalometric Turbidity Units (NTUs). An NTU is the measure of light penetration in a liquid used in electronic 
turbidity meters. The permittee may sample the turbidity of their discharges multiple times over the course of a day, but the 
average result may not exceed 280 NTUs. Compliance with this numeric standard will require a greater level of inspection, 
monitoring, and possibly chemical treatment. 

Sampling methods and frequency requirements will be determined as new Federal and State General Permits are issued. 
Monitoring frequency is expected to be at a regular, pre-determined interval; the EPA recommends a minimum of three samples 
per day at discharge points while a 
discharge is occurring. It is also the 
EPA’s view that any stormwater event 
or snowmelt that generates a discharge 
from the construction site should be 
monitored. Note: For linear construction 
projects, the EPA considers the use 
of representative sampling points as 
acceptable, due to the unique nature of 
these properties.

Monitoring equipment and test 
methods will be at the discretion of the 
permitting authority and are expected 
to include the use of automated 
samplers and/or turbidity meters with 
data loggers. It is also expected that 
the use of a properly calibrated field 
turbidimeter will be sufficient.

Challenge to Rule 
Causes Uncertainty
Petitions received since the publishing 
of the rule have caused the EPA to 
reconsider the basis for calculating 
the 280 NTU limit. While the EPA 
re-evaluates the limit, however, many 
states have general permits that are due to expire before the EPA intends to issue a corrected numeric limit. For states needing 
to reissue their General Permits before a corrected numeric limit is established, the EPA encourages these states to consider 
a shorter permit term in order to incorporate the corrected limit sooner than in five years. The EPA intends to publish the 
proposed correction rule in December 2010 for public comment, and a final rule by May 30, 2011, so that the revised limitation 
can be incorporated into the EPA’s General Permit.

Terracon’s regulatory compliance practitioners are assisting clients with the requirements of the new rule in a number of ways.

   Interpretation of the new rule with respect to clients’ projects

   Preparation and submittal of NPDES permit applications

    Preparation of construction stormwater 

pollution prevention plans (SWPPPs)

   Inspection of erosion and sediment controls
    Required stormwater discharge monitoring 

and recordkeeping

More information related to the new stormwater 
rule can be found on the EPA’s website.

The EPA’s New Stormwater 
Requirements (continued from page 1)

Erin C. Brady, CHMM, CPESC-IT, is a senior staff environmental scientist 
and project manager in Terracon’s Wichita, KS, office. Her primary 
responsibility is to provide consulting services in regulatory compliance, 
including the Clean Air Act, Clean Water Act, spill prevention, compliance 
auditing, and environmental management systems.

Erin C. Brady, CHMM, CPESC-IT

Terracon performed stormwater services during the development of the Residences at Liberty Place, 
in Liberty, MO, including weekly inspections, reporting, and sampling of stormwater during rainfall events.



By James B. Watt, P.E.

Retro Commissioning – The Direction
ESA Energy Systems Associates, Inc., a Terracon 
Company, has completed several retro commissioning 
projects over the past two years within different 
commercial and industrial facilities in Texas. To date, the 
projects have encompassed more than 4 million square 
feet. Remarkable annual utility cost savings have been 
achieved as a result of retro commissioning of occupied 
building space. The relatively low implementation costs 
borne by building owners to implement the low-cost/
no-cost improvements recommended by our retro 
commissioning professionals have resulted in an average 
payback period of less than one year. 

Retro Commissioning Defined
Commissioning for new buildings is a systematic process of 
assuring by verification and documentation from the design phase 
to a minimum of one year after construction, that all facility systems 
perform interactively in accordance with the design documentation 
and intent, and in accordance with the owner’s operational needs.

The industry standard definition for retro commissioning is the 
application of the commissioning process to an existing building 
that has never been commissioned before. Another term that 
is sometimes used interchangeably is recommissioning, which 
is the process of commissioning a building that was previously 
commissioned but has changed functions or is otherwise in need 
of commissioning again.

Why Retro Commissioning
It is safe to say that virtually every facility suffers from incomplete 
set-up during construction. These imperfections could be related to 
many factors associated with control systems, heating ventilation 
and air conditioning, building envelope, and lighting, and can have a 
major impact on the energy consumption of the facility. By looking 
at factors such as weather degree days during occupied hours, 
utility bills, dehumidification, scheduling, programming, insulation, 
de-lamping opportunities, thermal storage, and others, retro 
commissioning professionals are able to recommend corrections 
(many of them simple and low- or no-cost) and projects that will 
enable the facility to operate correctly and efficiently. 

A simple example is one that is all too common: an air handling 
unit in some part of a given building is running 24/7 because the 

hand-off-auto switch has been placed in manual override position 
(the “hand” position) due to a maintenance issue. Unknowingly 
to the person who left it that way, the control system sees the 
status point and assumes the central cooling and/or heating plant is 
needed causing the entire central plant to remain active. Occupants 
entering the space upon the start of the business/school day come 
in to find the space nice and comfortable; no one realizes the 
system has been running all night or all weekend.

Future Direction
As the demand for retro commissioning grows, the industry must 
be able to respond with qualified personnel to meet the growing 
demand. We have learned that retro commissioning requires a special 
skill set that mixes solid knowledge of systems maintenance and 
operations, and working command of the first principles involved 
in the facility energy consuming processes (heat transfer, fluids, 
psychometrics, photometrics, etc.), not to mention diligence. 

As with most energy conservation efforts, retro commissioning 
must include follow-up checks to ensure savings persistence. While 
certain measures, such as de-lamping, have little risk of savings 
degradation over time, many others will degrade overtime if they are 
not periodically checked for proper operation. One way to achieve 
that goal is to monitor utility consumption, using analytical tools 
that detect significant changes, such as error bands or other means 
of detecting a significant change. Retro commissioning should be 
viewed not as a one-time effort, but rather a continuous process of 
re-evaluating the operation of equipment within a building for the life 
of the building. These ongoing evaluations, and even the one-time 
evaluation, can provide valuable information that will not only identify 
low-cost improvement opportunities, but also discover information 
that will aid in capital planning and budgeting for the higher capital 
projects that are identified along the way.

School Districts and Size of Retro Commissioning Efforts in the Last Two Years

Electricity Cost Savings for a Group of Five Elementary Schools Combined

James (Jim) B. Watt, P.E., is the manager of the Houston 
office of ESA, a Terracon Company. Watt has a bachelor’s 
degree in electrical engineering and master’s degree in 
mechanical engineering, both from Texas A&M University. 
He specializes in energy efficient operations, design, 
commissioning, and retro/recommissioning.

James (Jim) B. Watt, P.E.
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Multiple Offices Complete Simultaneous 
Project Delivery for Pipeline
By Charles W. Valenta

Drilling in northern Montana for a proposed pump station.

Since 2007, Terracon offices have provided services 
on the $12-billion Keystone and Keystone XL 
TransCanada pipeline system. This pipeline system 
will play an important role in 
linking a secure and growing 
supply of Canadian crude 
oil with the largest refinery 
markets in the U.S. The 
Keystone Pipeline System will 
be comprised of the 2,151-mile 
Keystone Pipeline and the 
proposed 1,661-mile Keystone 
Gulf Coast Expansion Project 
(Keystone XL).
Terracon was originally selected to perform horizontal 
directionally drilled (HDD) crossing sites in early 2007 for the 
original Keystone phase. Our performance and quality of field 
work allowed us to receive additional work and be listed as a 
qualified subcontractor.

What makes this project unique is the coordinated effort of multiple 
Terracon offices, including: Lenexa and Wichita, KS; Lincoln, NE; 
Oklahoma City and Tulsa, OK; Lufkin, Houston, and Conroe, TX; 
Rapid City, SD; Cedar Rapids and Sioux City, IA; Fort Collins and 
Denver, CO; Columbia and St. Louis, MO; Boise, ID; and Billings, 
MT, offices, to complete simultaneous project delivery.

The entire project was managed and coordinated from Terracon’s 
Lenexa office, providing the client with a single point-of-contact.

At each site, Terracon provided QA/QC construction services and 
geotechnical exploration, analysis, and recommendations for:

    Design of tank, building, pump, and equipment foundations.

    Determination of the site stratigraphy and depths to sound 
bearing soils and/or competent bedrock.

    Groundwater conditions at the site and the requirements 
for de-watering (permanent or temporary).

    Design of access roads, surface drainage, and traffic areas.

    Soil characteristics with respect to sulphate attack, 
corrosion potential, and grounding capabilities.

    Identification of potential sources of borrowed material for 
construction of trench backfill, road subbase, base 
and surfacing materials, and tank foundations.

    Development and recommendations for pile installations 
at the site including requirements for quality control and 
inspection.

    Design considerations and issues for side slopes, 
drainage, culverts, serviceability, and maintenance that 
may apply to portions of the site.

    Determination of extraordinary conditions that would 
affect design or construction.

    Determination of local construction preferences, for 
example, deep vs. shallow foundations.

Charles W. Valenta, geotechnical operations manager in 
Terracon’s Lenexa, KS, office, coordinates and supervises 
personnel on commercial/industrial sites, infrastructure, such 
as roads and bridges, and residential developments. Valenta 
is responsible for the region’s administration of drilling fleet 
operations, long-range planning, and worker’s safety fleet.

Charles W. Valenta



During the past year, Terracon’s Phoenix office has been involved in both the geotechnical engineering and 
construction materials engineering and testing services for the Arizona Diamondbacks/Colorado Rockies Spring 
Training Facility located on the Salt River Pima-Maricopa Indian Community land near Scottsdale, AZ. Terracon’s 
services on the more than $130-million facility were provided as part of an on-call contract awarded in 2009. The 
project allowed Terracon to provide extensive construction-related input during the design stage that resulted in the 
creation of a unique foundation system.
Prior to final design of the project, Terracon performed the preliminary geotechnical 
engineering services and provided recommendations for foundation support. As part 
of these initial findings, recommendations were provided for both spread footings 
and drilled shafts. Construction of the main stadium structure required placement of 
10 to 12 feet of engineered fill to achieve the desired main concourse elevation, and 
the site soils consist mainly of sandy lean clays and clayey sands with medium to high 
plasticities. Since the structural engineer wanted to use spread footings for the main 
stadium structure, and they had an allowable settlement tolerance of only ½ inch, 
Terracon suggested the use of soil-cement to treat the on-site clayey soils and provide 
support for spread-type footings for the main stadium structure. Soil-cement was 
ultimately chosen for the following reasons: 

    The treatment increased the bearing capacity of soils beneath the main 
stadium structure from 3,000 psf to 8,000 psf (although the structural engineer 
was only comfortable with using 6,000 psf) which reduced construction costs. 

    The strength and bearing characteristics of cement treated soil allowed the 
on-site materials to be able to deliver the relatively small settlement values 
sought by the structural engineer. 

    The ability to use the on-site soils and reduce the amount of export and import material required for the project. Once treated with 
cement, the clayey on-site soils became a relatively stable material with minimal volume change characteristics.

Although soil-cement with a 200 psi compressive strength could produce the desired characteristics, a 300 psi at seven-day strength 
requirement was specified to provide a factor of safety and to accommodate the tight construction schedule. A cement content of 
5 percent by weight was recommended and confirmed by several mix designs using the on-site clayey soils.

The soil-cement was constructed at the site using the in-place method. This method consisted of the placement of a layer of fill, spreading 
dry cement across the fill material, and mixing the material in-place with a pulverizer type machine which introduced water during the mixing 
process. The mixed material was then compacted using a smooth-drum, steel-wheeled roller.

The project specifications required a minimum compaction level of 95 percent (based on ASTM D 558 or D 698) for the soil-cement 
with moisture contents during placement and compaction in the range of optimum -2 to optimum +3 percent. Terracon also provided the 
construction observation and materials testing services for the project.

Terracon Consultants, Inc.
attn: Brooke Connell
18001 W. 106th Street
Suite 300
Olathe, KS 66061-9831
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Soil Cement as a Foundation Alternative
By Tim W. Anderson, P.E. and William H. Smith, EIT

Tim W. Anderson, P.E., 
is a Principal and a senior 
geotechnical engineer in 
Terracon’s Phoenix office. He is 
directly involved with projects 

in both the design and construction phases. 
Anderson has more than 23 years of experience 
in the industry.

Tim W. Anderson, P.E.

William H. Smith, EIT, is a project 
manager and special inspector in 
Terracon’s Phoenix office. With 
more than 14 years of experience 
in the construction industry, 

Smith served as the assistant project manager 
during the construction materials engineering 
and testing phase of this project.

William H. Smith, EIT

Soil-cement mixing and compacting process at Arizona 
Diamondbacks/Colorado Rockies Spring Training Facility.



NEWSBriefs
Channelview Independent School District awarded Houston the construction materials engineering 
and testing services for the $100-million bond work that was recently passed in the district. The bond 
work includes new construction, additions, and renovations to elementary, middle, and high schools, 
and transportation and agriculture centers. There are a total of 27 projects to complete over the next 
three years.

The National Park Service, through our GSA Environmental Schedule Contract, awarded Terracon 
a blanket purchase agreement for environmental services across the eight-state Intermountain 
Region (Montana to Texas). It will entail a broad spectrum of environmental services, and Terracon 
has identified a state-by-state lead manager and key staff for each sub-discipline. Dean Parson, P.E., 
of Fort Collins will head the overall program.

W.A. (Bill) Stice, Houston, was selected to serve on the International Board of Directors for the Council 
for Educational Facility Planners International (CEFPI.) CEFPI is a worldwide professional association 
whose mission is improving the places where children learn. Stice will serve on the board for a 
three-year term. He has been an active member of CEFPI for more than 20 years and has served both 
local and regional chapters of the organization. Stice received CEFPI’s Distinguished Service Award 
in 2009 and Service Citation Award in 2010. He has also earned and maintained the recognition of 
Recognized Educational Facility Professional (REFP).

The Las Vegas office received a “Special Recognition Award” from the Deep Foundations Institute’s 
Outstanding Project Awards Program for our work on the Cosmopolitan Resort Hotel and Casino Project. 
The criteria to receive the award includes size, scope, and challenges of the project, degree of innovation 
and ingenuity exercised, and the uniqueness of the solution to the difficulties of the job. Terracon 
provided geotechnical design and construction inspection services for the project, a $1.5-billion 
development located on Las Vegas Boulevard. The site has twin high-rise towers, retail structures, 
and below grade parking.
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